SUMMARY. This report examines the behavior of elderly adults and preschool children during horticultural therapy (HT) activities to determine if combining intergenerational groups would complement or detract from the HT goals for each group separately. During a 10-week observation period, data were collected on video documenting attendance, participation time and pattern during separate age group and intergenerational activities. These data were used to determine if interactions changed over time or in response to different activities. Participation appeared to be affected by activity design, difficulty level, individual ability, and availability of assistance from volunteers. Children's participation during separate age group activities appeared to be affected mainly by the difficulty level and activity design. Elderly adults' participation during separate age group activities appeared to be affected by individual ability limitation and availability of assistance. Children's intergenerational participation scores appeared to show an increase in the category of "working with direct assistance", while elderly adults' intergenerational scores appeared to show an increase in the categories of "no participation" and "independent participation". In part, the change in intergenerational participation appeared to be due to a decrease in assistance available from volunteers for each individual. For some individuals, the introduction of intergenerational groups appeared to detract from personal participation in horticulture activities. If the goal of the HT is directly related to the individual's activity in horticulture (i.e., increased self-esteem from successfully designing and building a terrarium), the intergenerational element appears to reduce the potential for that benefit. The percentage of total social interaction time between the generations during activities increased over time. The intergenerational activities involving plant-based activities seemed to be more successful at increasing intergenerational exchange than the craft-type activities. Therefore, horticulture may be a useful activity for programs with a goal of increased intergenerational interaction.
T he goal of this observational research was to discover if intergenerational activities would supplement or detract from horticulture therapy (HT) goals when compared to working with elderly adults or preschool children separately. Intergenerational HT programs have been used to increase the opportunity for diverse social interactions in a horticulture program for special groups (Abbott et al., 1997; Epstein and Greenberger, 1990; Kerrigan and Stevenson, 1997) . However, intergenerational HT programs have not been widely used or studied, so the impacts of such programs are unknown.
Intergenerational programs in general have been studied in various situations, but the results are inconclusive or contradictory (Dellman-Jenkins et al., 1991; Seefeldt, 1989) . It is important, therefore, to study these interactions to determine if they are an asset to HT programming, and conversely, to see if horticulture is an appropriate activity for intergenerational programming.
Previous research indicates several guidelines that can lead to more successful intergenerational programming. These include making the contact beneficial for both groups rather than having one group serve the other (Tice, 1985) , designing projects that "have a definite purpose or end product" (Aday et al., 1991) , establishing programs that are long-term so the individuals have a chance to establish relationships with one another (Seefeldt, 1989) , and ensuring that positive attitudes develop as a result of discovered similarities between the groups (Chapman and Neal, 1990) . Seefeldt (1987) proposed recommendations for ensuring successful programs that reinforce these points and include "protecting the prestige of elders as well as children; limiting frustration for both adults and children by arranging for contact that is intimate, not casual; planning for interaction that has integrity and is functional for both groups; and ensuring that contact between old and young is rewarding and pleasant for both groups."
According to these guidelines, HT has excellent potential as a focus for intergenerational programs because it provides benefits for all persons involved, a definite end product to share and discuss, a long-term project with intrinsic rewards, and a common interest in order to establish a connection between the groups. The horticultural activities could also be adapted to meet the needs of both groups involved. However, it is not as certain that intergenerational programs would complement a HT program. For example, the specific goals of gardening with elderly adults and gardening with children have some different objectives that may make the combination of the two groups inappropriate.
The needs of elderly adults and children that are addressed by HT have many similarities including increased autonomy, a sense of wonder and excitement, physical and mental stimulation, social interactions, sensory stimulation, and creative expression (Bunn, 1986; Green, 1994; Haas et al., 1998; Hefley, 1973; Hill and Relf, 1983; Langer and Rodin, 1976; Moore, 1996; Rodin and Langer, 1977) . However, the conflicting energy levels of the two groups, and the opposing needs for quiet and cleanliness for elderly adults and freedom to explore and play for children, may result in frustrations and negative attitudes between the two groups when focused around a plant/soil based program.
Materials and methods
This research involved 17 elderly adult clients with varying physical and mental abilities in a university adult day service, and 16 preschool children between 3 and 5 years of age in an adjoining child day care. The number of participants in the program varied daily due to the health of the clients, the turnover rate at the adult day service, and the agreement that the clients should be allowed to exercise autonomy and decide independently if they wish to participate in each activity. These facilities are located in the same campus building, separated only by a small room designed to allow for intergenerational programming.
The research to compare separate age group activities with intergenerational activities consisted of three sessions each week for 10 weeks: one on Mondays for the children's group, a second one on Tuesdays for the elderly adult group, and a third one on Wednesdays which combined both the elderly adults' and children's groups. A similar activity was completed during all three sessions in 1 week, with small modifications to make the activity appropriate for each group. Two volunteers assisted with the children's separate age group activities, two volunteers assisted with the elderly adult separate age group activities, and four volunteers assisted with the combined group intergenerational activities.
Ten activities (Table 1) were used based on their adaptability and interest for children, elderly adults, and intergenerational participation. Several sources (Moore, 1989; Moore, 1993; New York Board of Education, 1971; Rothert and Daubert, 1981) were consulted for activity ideas. The selected activities were then designed as projects for the children and elderly adult groups to complete separately as individuals, while the intergenerational activity was to be completed as a small group effort to increase social interaction.
The data for each session were collected on video tapes that were analyzed by the researcher after the study was completed. Quantitative data were collected on the attendance and participation of each individual during both separate age group and intergenerational activities, and on the social interactions between elderly adults and preschool children during the intergenerational activities. Participation type was broken down into three levels: "O" being present but inactive, "I" being active with direct volunteer assistance, and "II" being independent participation. Participation times were tallied in minutes per session, so the same individual may have received "O", "I", and/or "II" for the same activity with varying amounts of time spent in each level of participation. Type of participation percentages were calculated by tallying the total times for each type of participation, then dividing these numbers by the total time of the activity. Average participation time was calculated by dividing the total time of the activity by the number of participants.
The video tapes were also used to collect data on social interaction during intergenerational activities. Social interaction scores had four categories: "I" being nonverbal social interaction, "II" being one-directional verbal social interaction (one participant addressed another without getting a response), "III" being two-directional social interaction (conversation), and "IV" being two-directional social interaction and physical cooperation during the activity.
Because of the limitations imposed by working with small sample sizes of people (e.g., nonnormality of data), traditional analysis of variance was not appropriate. Instead, we present group means, report our general observations, and make suggestions for future program structure.
Results and discussion
CHILDREN'S SEPARATE AGE GROUP ACTIVITIES. During children's separate age group activities (Table 1) , few "O" scores were observed as inactive children usually left the room where the horticulture activity took place. "I" or "II" scores were dependent on the activity and how it was set up. Activities that were difficult or unfamiliar (#1, 3, 4, 5, 6, 9) resulted in high "I" ratings as they required the most assistance. Activities that involved familiar tasks, such as cutting, glueing, drawing, or putting soil in pots (# 2, 7, 8, 10) , required little volunteer assistance and resulted in high "II" scores.
The average participation time for children's separate age group activities depended on the set up of the activity. Simple activities that required less direct assistance and allowed the children to work independently (# 2, 7, 8, 10) also encouraged them to work longer. Activities that involved use of fine motor skills (#1, 3) also required longer time for completion with moderate direct assistance. The assistance required depended on the children's abilities and development of fine motor skills. More difficult activities, specifically the ordered step activities (# 4, 5, 6, 9) had low average participation times. These highly structured activities where volunteers worked one-onone with the children resulted in a shorter period of time needed for participants to complete the activity.
The number of participants in children's separate age group activities decreased after the first 6 weeks of the study (Table 1) . During these first 6 weeks, the child day care started the day with a group time where all the participants sat down and talked about the activities that would take place that day. During this group time, the children showed a lot of enthusiasm for the horticulture activities and the participation was never lower than 70% (average 12.5 individuals). However, during the last 4 weeks of the study, the group time was no longer conducted each day. Without an introduction to the horticulture activities, it became more difficult to encourage children to take part in the horticulture activities which were set up in the room next door. During these last 4 weeks, the number of participants was never lower than 50% (average 8.5 individuals).
ELDERLY ADULTS' SEPARATE AGE GROUP ACTIVITIES. Many of the elderly adult activities (Table 2) had "O" scores because some participants either could not leave the table without assistance or because they could not work on their own while the volunteer was assisting another participant. "I" and "II" scores were primarily related to the individuals' physical abilities. The few participants with greater physical skills could work alone after a brief demonstration of the activity and scored primarily "II"s. Individuals who were not able to work without direct assistance due to physical limitations scored mostly "I"s.
As the elderly adults' participation was less dependent on how the activity was set up and more dependent on each individuals' physical abilities, the activities did not show as much variation in the scores as the children's activities. The average participation time varied with the amount of materials available for the activity. During activities with unlimited materials available for each participant (# 1, 2, 4, 7, 8) many older adults participated longer. Activities where available materials were limited (#3, 5, 6, 10) showed a decreased average time as participants were restricted to the number of products they could complete. The only exception was activity #9. Materials were limited for this activity, but the high difficulty level increased the time spent completing the activity.
INTERGENERATIONAL ACTIVITIES. Participation scores also were used to assess individuals during the intergenerational activities. These data allowed for a comparison of the total participation between separate age group and intergenerational activities to indicate the success of certain activities either in separate age group or combined groups. Individual participation scores showed several changes in participation during the joining of the two groups. These changes in scores may have been influenced by a reduc- No data were collected on week 5 because the video equipment was not properly started during that intergenerational activity. To compensate for this missing intergenerational data the week 5 separate age group activity was not included in comparison data.
CHILDREN'S INTERGENERATIONAL AC-TIVITY.
Children's participation scores during intergenerational activities (Table 1) show an initial higher level of "O"s. This is possibly due to the volunteers' inexperience at encouraging participation from all participants, but may also reflect a period of adjustment to the new situation. These "O" scores disappeared after the volunteers gained more experience working with their groups and people began to get to know each other. Children's scores also show a higher level of "I"s and lower level of "II"s compared to separate age group activities with only two exceptions (#8, 9). This may be due to the increased structure of the intergenerational activities. In order to encourage social interactions between the two groups, activities were designed to promote team work and cooperation between the generations. Independent activity usually decreased social interactions, so participants were encouraged to work together rather than on their own and activities were redesigned as group participation efforts. The two exceptions (#8, 9) showed an increase in independent activity because of the simplicity of the activities. These activities were less structured and allowed the participants to work independently but in a group setting.
The children's average participation time (Table 1) increased for all but two intergenerational activities. Because the children were seated at tables and less direct assistance was available, the children required more time to complete the activities in intergenerational groups compared to separate age groups. However, fewer children participated in these activities. Several causes could have contributed to the low number of participants. On the days when intergenerational activities took place, the activity started before the scheduled group time on that day and the numbers of participants decreased. These activities also took place in the adult day service room two rooms away from the child development lab room, making it more difficult to encourage the children to participate. Although it is possible that fewer children chose to participate in these activities because they did not enjoy the intergenerational group, the high number of variables make it difficult to identify the exact reason. Total children's participation comparing separate age group and intergenerational activities are summarized in Table 1 .
ELDERLY ADULTS' INTER-GENERA-TIONAL ACTIVITY. The elderly adults' participation scores (Table 2) show a higher level of "O" scores in 8 of the 10 activities compared to separate age group activities, while the other two stayed the same. This was likely due to two separate observed factors. First, in some situations, "O" scores possibly increased because less direct assistance was available from the volunteers. Without the needed assistance, certain elderly adults who had limited physical abilities or Alzheimer's disease could not participate in the activity. Second, among elderly adults with higher physical capabilities, the increase in "O" scores may have been because they apparently did not wish to get in the way or prevent the children from participating. Many of these elderly adults who did not need direct assistance to participate simply sat back and watched the children complete the activity.
Another observed problem that could have affected both the elderly adults with and without physical limitations was excessive direct assistance for the children from the staff or volunteers. During the first several activities, many day care staff or volunteers worked closely with the children to keep them involved in the activity, and the adults who needed assistance or encouragement to participate were ignored or given limited access to the activity. Because the children were more vocal with their assistance requests and more willing to leave when they were unsatisfied, the staff and volunteers focused their attention on these children and let the elderly adults remain silent and inactive. With careful coaching and experience in working with both populations and in meeting their needs more efficiently, the problems of excessive direct assistance for the children decreased, increasing the assistance and attention available for the elderly adults. Throughout the course of the study, the "O" scores decreased. This may be attributed to the assistance of the volunteers who encouraged the elderly adults to work with the children rather than watch, and decreased excessive direct assistance for the children. Three of the four early activities (#1, 2, 4) had over 70% "O"s, while of the last five activities three (#6, 9, 10) showed no more than 47% "O", with two slightly higher scores (#7, 8) which were a result of the activity set up. During activity #7, the participants worked independently rather than in groups and social interaction and participation was low. During activity #8, most elderly adults were unable to reach the wheelbarrow that the children crowded around and therefore watched, instead of participated, in the activity. The elderly adults' scores also showed an increase in "II"s, possibly due to the limitation on the amount of direct assistance available to them during the activity shared with the children. A link was observed between the dilution of available direct assistance and the decrease in "I" scores. As a result, the "O" and "II" scores probably increased because many of the elderly adults would either not participate or would work on their own. Total elderly adults' participation comparing separate age group and intergenerational activities is summarized in Table 2 .
INTERGENERATIONAL SOCIAL INTER-ACTIONS.
During the course of this 10-week study, the total percentage of social interaction time between the generations during activities increased over time (Table 3) with two exceptions (#7, 8). Several factors appear to have contributed to this increase. The two groups became more familiar with each other and more comfortable interacting, and the volunteers became more comfortable working with both groups and encouraging participation and social interaction from everyone at their table. Most of the inter-generational interaction occurred between the 4 and 5 year old children and the elderly adults with the highest cognitive and physical abilities. This may be because the 3 year old children and the elderly adults with Alzheimer's disease or other limited cognitive and physical abilities needed a large amount of direct assistance to complete the activities, and therefore worked with the volunteers more than with the other participants.
Several factors that appeared to reduce the amount of social interaction for all activities were excessive staff or volunteer direct assistance for individuals rather than team or group encouragement, a lack of experience or discomfort in working with either elderly adults or children, or inappropriate activity set up and material distribution. The low social interaction scores of activity #7 and 8 were probably due to the nature of the activities. During activity #7, participants worked individually at the same table. Without a shared product to encourage cooperation very little social interaction took place. During activity #8, the participants stood around a wheelbarrow to mix concrete and functioned as independent workers rather than a team. In addition, many of the elderly adults could not reach the wheelbarrow or chose not to participate in the activity.
Of all these activities, the horticulture plant-based activities (# 3, 4, 6, 9, 10) showed greater percentage of social interaction time than the crafttype activities (#1, 2, 7, 8), (Table 3) . This indicates that horticulture may be more useful than craft-type activities for intergenerational programs with a goal of increased social interaction and relationship development.
Conclusions
The HT goals of working with young children or elderly adults have Table 4 . Suggestions for encouraging successful social interactions during intergenerational HT activities.
several similarities, but also several differences. The decrease in children's attendance and elderly adults' participation during intergenerational activities compared to separate age group activities may indicate that introducing intergenerational interactions may detract from the ability to accomplish HT goals associated with actual work with plants. This especially appeared to be the case with the oldest members of the elderly adult group. Participants with more physical limitations or Alzheimer's disease who required a high amount of direct assistance could not participate as long or as much during intergenerational activities with limited available assistance and therefore could not gain the direct horticultural benefits.
Because most social interaction was observed between the older children and the elderly adults with more physical and cognitive abilities, this research indicates that the two groups utilized in this study may not be the best combination for intergenerational HT programs. The younger children and elderly adults with limited physical and cognitive abilities who had higher demands for attention from the staff and volunteers appeared to be less strongly or positively influenced by the intergenerational HT programs. The age and activity level of the participants likely influenced their type of social interaction during inter-generational activities.
The decision to implement intergenerational HT programming will depend upon the age, developmental or ability level, and goals for the individuals involved. Individuals with high demands for physical assistance during activities may not benefit as much from intergenerational activities that demand high levels of attention and support from volunteers or staff.
However, the horticultural plantbased intergenerational activities showed more success than horticultural crafts at encouraging social interactions between the two groups. The craft-type activities involved simple skills such as cutting, glueing, or writing, which encouraged individual activity more than group activity. The horticultural plant-based activities involved less individualized tasks and more group effort and team work for completion. For intergenerational programs that aim to increase social interaction and relationship development between generations, horticulture with live plants may help attain these goals more effectively than crafttype activities.
The high level of variables and compounding factors that are introduced when working with young children, elderly adults, staff, and volunteers limits the ability to reach clear conclusions and simply provides direction for conducting programs and future research. Based on this research, Table 4 presents suggestions that should be useful in encouraging successful social interactions during intergenerational HT activities.
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